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ABSTRACT
A lack of motivation is the most common obstacle for physi-
cal activity. Socially Assistive Robots (SAR) can be used to
motivate people to workout regularly. However, the embod-
iment and companionship type can influence user’s engage-
ment. We investigated the effects of embodiment (co-present
vs. remote-located) and companionship (instructor vs. com-
panion) in a video Human-Robot Interaction (vHRI) study
(n=90).
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1. INTRODUCTION
Regular physical activity is important for preventing obe-
sity and other associated diseases. A lack of motivation is
the most common obstacle for physical activity. Recently,
there is a trend for using active video games to promote
rehabilitation and physical activity [3]. These approaches
seem to be a suitable addition to standard methods of re-
habilitation. They provide accompanying virtual agents or
mirror the actions of the user [2]. The shift of focus from
workout to play in games is believed to increase people’s and
specially children’s exercising motivation because they “cap-
italize on children’s natural interest in computerized video
interaction” [3]. However, the long-term effects of exergam-
ing with entertainment systems is contented [3]. In our line
of research, we question whether video games and virtual
agents are sufficient to increase long-term motivation to ex-
ercise or whether embodiment is needed to increase the mo-
tivation. In contrast to agents in exergames, socially assis-
tive robot (SAR) [6] are embodied in the real world and this
embodiment has proven to enhance the user’s engagement
[4].
However, the choice of embodiment and presence is still an
important aspect to consider and dependent on the robot’s
task. If the robot has to actually fetch and carry objects
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in the environment it is clear that a physical embodiment
is required, but in the context of social assistance it is not
evident whether a co-located robot has any advantage com-
pared to a remote-located or virtual robot [4]. The primary
research hypothesis of our current work is that exergames
are missing a social component (i.e. embodiment) which is
necessary to motivate people to workout. While it is chal-
lenging to build robots that can exercise co-actively with the
user we are investigating how the robot’s style of compan-
ionship influences the user’s perception of the robot. There-
fore, we question whether it is sufficient for a SAR to only
instruct the users during a physical activity or whether they
have to exercise co-actively. The results will lead to differ-
ent requirements for engineers developing new robot plat-
forms. Do future social robots need to exercise co-actively
with their interaction partner or not? To investigate these
questions, we implemented a study comparing the different
effects between presence and companionship type.
2. STUDY DESIGN
To answer the mentioned questions we conducted a video
Human-Robot Interaction (vHRI) study. We gathered the
people’s evaluation of different embodiment and compan-
ionship types of a robot in the context of a socially assis-
tive workout scenario. We evaluated four different condi-
tions: a remote-located instructor robot, a remote-located
co-actively exercising companion robot, a co-located instruc-
tor robot and a co-located co-actively exercising companion
robot. For each condition we recorded a video of 2 minutes
length showing a robot interacting with a human during
a sport exercise (see Fig. 1) and asked the participants to
view the video and rate their perception of the robot. In the
video the robot first introduces three exercises (e.g. jump-
ing jacks, squats, side lunges) and then instructs the user
to do the exercises. For all videos the robot behavior was
exactly the same. We only manipulated the presence of the
robot (displayed on a 42 inch screen vs. on located on a ta-
ble) and whether the robot is only instructing or co-actively
exercising with the user. We hypothesize that
H1: the co-located robot condition will be evaluated higher
on all scales compared to the virtual conditions,
H2: the co-located robot companion will be evaluated higher
on the likeability and animacy scales compared to the
co-located instructor condition.
We acquired the participants through online social me-
dia and on our campus. The participants were randomly
Figure 1: Stimulus material for the different conditions.
assigned to one of the four conditions. In total we had 90
participants with mean age M=27.28 and SD=9.8 (male:
38, female 52). However, we needed to exclude 6 partici-
pants that did not finish the survey.
2.1 Measures
First, we assessed the user’s exercising behavior and ex-
perience with technology (e.g computers, robots) on a 5-
point Likert-scale. Second, we measured the perception of
the robot using the Godspeed questionnaire on a 5-point
differential scale [1]. Third, we asked the participants to
rate whether they wish to have an assistive coaching sys-
tem. At last, we asked the participant to rate the role they
would would ascribe to the robot using multiple choice an-
swers (e.g. machine, toy, useless technology, partner, coach,
teacher).
3. RESULTS
We conducted an analysis of variance between the groups
for prior knowledge (F(1,84)=0.119, n.s.), exercising per week
(F(1,84)=1.08, n.s.), wish for future assistance of a sys-
tem (F(1,84)=0.681,n.s.) and gender F(1,84) = 2.545, n.s.).
We found a difference for the factor age (F(1,84) = 4.243,
p < .05). However, a pairwise comparisons using t-tests did
not reveal any significant difference between the conditions
(all p-values>.1). Hence, our randomization was successful.
We conducted a multivariate analysis of variance to find
differences in the perception of the robot based on the God-
speed questionnaire. The internal consistency of the item
sets is as follows: Intelligence: α=.81, Anthropomorphism:
α=.76, Animacy: α=.86, Likeability: α=.9, Anxiety: α=.65.
Using a Pillai’s trace, there was no significant effect found on
all scales of the Godspeed Questionnaire between the four
conditions (V=0.13, F(3,240)=0.75, p=0.72).
Furthermore, we analyzed the difference regarding the
perceived social role of the system using a X2 analysis which
also revealed no significant differences between the condi-
tions.
4. DISCUSSION
Our primary objective of this research was to investigate
whether the people’s perception of different embodiment and
social roles of a robot changes. To investigate these question
we conducted a vHRI study. The results of our work do not
support our hypotheses. Hence, we want to propose expla-
nations why we could not find evidence for our hypotheses
and discuss some confounding factors. We suppose that the
effect of the embodiment and role of the robot is hindered by
several factors: a) The length of the video was too short (i.e.
2 minutes); b) The size of the robot is subjectively bigger in
the remote-located conditions due to the size of the display
than in the companion condition. This could influence the
user’s perception of the robot since taller persons have been
found to be perceived more positively [5]; c) The appear-
ance of both robots is too similar and both are likely to be
perceived equally realistic. At last d) We can not control
whether the people were watching the videos attentively.
5. CONCLUSION
Our study shows that VHRI experiments might not be
suitable to investigate embodiment effects. Participants in
the remote located conditions are exposed to a video of a
simulation of a robot. Thus, the participant’s perception of
the robot’s embodiment might be ambiguous and thus result
in no differences. We suppose that the same argument ap-
plies for the missing difference regarding the companionship
type of the robot. The participants are not interacting with
the system and therefore they do not perceive any difference
regarding the companionship type of the robot. Hence, our
future work includes to investigate our proposed research
questions in real HRI studies.
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